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3. 



This report is also accompanied by ANNEXES, comprising: 
a. 13 (sent to the applicant and to the International Bureau)*, total of 2 



sheets, as follows: 



□ 



sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
and/or sheets containing rectifications authorized by this Authority (see Rule 70. 16 and Section 607 of the 
Administrative Instructions). 

sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 



b. 



□ 



(sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) 

, containing a sequence listing and/or tables related thereto, in computer 



readable form only, as indicated in the Supplemental Box Relating to Sequence Listing (see Section 802 of the 
Administrative Instructions). 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 
Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Box No. I Basis of the report 



2. 



4. 



With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 

I I This report is based on a translation from the original language into the following language , 

which is the language of a translation furnished for the purposes of: 

| | international search (under Rules 12.3 and 23.1(b)) 

j~J publication of the international application (under Rule 12.4) 

| | international preliminary examination (under Rules 55.2 and/or 55.3) 

With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article J 4 are referred to in this report as "originally filed ' 
and are not annexed to this report): 

□ 



□ 
□ 



□ 



2,2a 



the international application as originally filed/furnished 
the description: 

pages 1 , 3 -16 

pages* 
pages* 



the claims: 

pages 17-19 

pages* 

pages* 

pages* 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 



2004-09-15 



as originally filed/furnished 



as amended (together with any statement) under Article 19 



received by this Authority on 
received by this Authority on 



the drawings: 

pages 1/ 6-6/6 

pages* 

pages* 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 



a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
The amendments have resulted in the cancellation oft 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos. 



the drawings, sheets/figs 



the sequence listing (specify): 



any table(s) related to the sequence listing (specify): 



This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos. 



the drawings, shccts/figs 



the sequence listing (specify): 



any table(s) related to the sequence listing (specify): 



If item 4 applies, some or all of those sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35<2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 



Claims 
Claims 



1-8 



YES 
NO 



Inventive step (IS) Claims 1-8 YES 

Claims __ NO 

Industrial applicability (IA) Claims 1- 8 __ YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 



Prior art 



Reference is made to the following document: 

Dl: Dl: Xuan Zhang et al. "Time frequency scaling 
transformation of the phonocardiogram based on the matching 
pursuit method" . IEEE transactions on biomedical engineering, 
Aug. 1998, Vol. 45, Issue 8, pages 972-979. 

Document Dl discloses a method for time and/or frequency- 
scaling of speech signals. The method is based on that the 
signals are converted to a sinusoidal representation, a time 
and/or frequency scaling is defined by extracting, from the 
short-time spectrum, the frequency, amplitude and phase of the 
sine waves, and by modifying these parameters before synthesis 
of time and/or frequency scaling. (See the whole document but 
especially paragraph 1.) 

Statement of reason 

Document Dl, which is considered to represent the most 
relevant state of the art, discloses a process used to 
modulate a signal, from which process the subject-matter of 
claim 1 differs in that the conversion to a sinusoidal 
representation is on a running basis, there is control of 
amplitudes and phases of the sinusoids and adding is used 
instead of synthesis. 

The subject-matter of claim 1 is therefore novel (Article 
33(2) PCT) . Also, the subject matter of claims 2-8 is novel. 



.../... 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient 

Continuation of: BOX V 

Consequently, the invention according to claims 1-8 is novel 
and discloses an inventive step. The invention according to 
claims 1-8 is industrially applicable. 
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whole-number factors are possible. US 4,792,145 describes how frequency scaling is 
obtained by multiplying each Fourier spectral component by a factor. The original 
5 relationship between frequency components is retained, and it is purported that the 
audibility is improved. Similarly, the time may be scaled. 

All of the above solutions have severe limitations, either because of an increase in 
non-linear distortion and noise, or because the factor for stretching can only be 
10 whole-numbered. 

It has been proposed to use an algorithm based on Matching Pursuit, such as in Xuan 
Zhang et al. "Time-Frequency scaling transformation of the phonocardiogram based 
on the matching pursuit method", IEEE Trans. Biom. Eng. Vol. 45, No. 8, pp. 972- 

1 5 979 in view o/*Xuan Zhang et al. "Analysis-synthesis of the phonocardiogram based 
on the matching pursuit method", idem pp. 962-971 (August 1998). However, this 
procedure is an iterative algorithm that relies on the modulation of the signal as a 
sum of functions selected from a library of functions that has to be searched several 
times for each signal segment. It is hence a very time-consuming procedure, and in 

20 practice the control over the individual phases of the segments required for the 
stability of the scaled signal is questionnable. 

According to the invention, these disadvantages may be avoided by synthesizing a 
"clean" signal consisting of a sum of sinusoids and to perform a transformation on 
25 these sinusoids in order that the relative amplitudes are maintained while the 

frequency range or time axis are changed in a continuous range of scales. In a further 
refinement of this method, the scale may be linked to other phenomena by means of 
an auto-scale function. 

30 An embodiment is particular in that that the signals are converted on a running basis 
to a sinusoidal model representation, that a time and/or frequency axis scaling is 
defined and used to control the amplitudes and phases of the sinusoids, which are 
subsequently added to create a time and/or frequency scaled representation of the 
phonocardiographic signal. The basis of the invention is the method in which a 
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correct amplitude and phase adjustment of the contributing sine generators is 
obtained. ' 



Aji advantageous embodiment of the invention is particular in that it comprises the 
steps of obtaining the frequency content of the signal by applying a Short Time 
Fourier Transform with overlapping segments, a Discrete Fourier Transform being 
performed on each segment, performing a frequency peak search on each segment by 
consecutive removal of the spectral components having the highest energy content, 
identifying each peak by its frequency value repeating the peak search, until a 
maximum number of peaks have been identified or until the energy content of the 
last peak is below a preset minimum, establishing a segment-by-segment map of 
spectral peaks, said peaks forming a track over time, optionally subjecting the 
frequency values of the spectral peaks to a multiplication, defining a synthesis frame 
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